Hypermethylation of the polycomb group target gene PCDH7 in bladder tumors from patients of all ages.
Bladder tumors in patients younger than 20 years show a low incidence of the genetic and epigenetic aberrations typically found in older patients. One of the most common epigenetic aberrations in human malignancies is DNA hypermethylation. Polycomb group complexes have an important role during lineage choices in embryogenesis and their target genes are 12 times more likely to be methylated than nonpolycomb group target genes. We hypothesized that methylation of polycomb group target genes is an early event in urothelial carcinogenesis and thus might be observed in young patients. We stratified 167 patients by age into 4 groups, including age less than 20 years in 14, 20 to 40 in 48, 40 to 60 in 47 and greater than 60 in 58. Five previously identified polycomb group target genes (MEIS1, ONECUT2, OTX1, PCDH7 and SOX21) were selected for methylation analysis. Methylation ratios were calculated by using the unmethylated and methylated signal. The outcome represented the fraction of methylated cells within one tumor. Genes with similar methylation ratios in all age groups were considered as potential bladder cancer initiating candidates. Three genes showed higher methylation ratios in tumors from older patients, including ONECUT2, SOX21 and OTX1 (each p <0.001). MEIS1 showed a similar methylation ratio in all groups but the median methylation ratio was low. PCDH7 showed a similar median methylation percent in all age categories, ie 54% at less than 20, 59% at 20 to 40, 59% at 40 to 60 and 67% at greater than 60 years (p = 0.1). Tumors from young patients showed less methylation for most markers. PCDH7 showed high methylation ratios in all age categories. Therefore, it could have an important role in early urothelial carcinogenesis.